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(57) [gift] 

[$?&¥&] #«lMt#7 7*/t©JB*M^tf£W» 
£U 37 1<D^fij^WgB^7-y HH2tU -tOJMB 
*WE3k<Df»Jtm<D9yy HHfT*. 371 KttJfcJB 
Jff*3lT2.8 XiB*f**K<-ray^T=9A*H-^ 
U ftSB? 5 * HBlcJ4lfcJB*f*l8T0.45XJB*f*JWfi 

K!2 t©HgJttel :1.5 ~1 :4.0 <Z)$5Ht 
U Sg#fUD-7*a<H<Z>®&T> #$£-100 ps/ 



| Ge02- SIO2 



A+ »2.B% 



A- =-0.45% 



D/a = 2.5 




Si0 2 



F-Si02 



T 1 

a> 3fc3MMre©*ftSAiLfc*£, »*#1fc*n- 
7* (da/dA) >m::ft53 7#g£aoiU da 
/dA = -0.28ps/nm 2 /keifc3:i7¥g£: ai iU 
fcttv ao^a^ai ©«518rtTifcB#fta£a;£-l 

oo vs/m/iB<DmmtLrc^^m&mmmm 

[»*S2] tt77-fA*©:i7#g£a, &g#«t£ 
a, #«««*©»««* ibfc*&, tt*#fttn- i0 
7" (da/dA) )8«*fctt-537*aSaetU da 
/dA=-0.28ps/nm' /kmi&.537¥g£ ai it 
fci#, ao^a^a t ©t6HrtT**$H!*oSa£-l 
00 ps/na/kaffllfiHiU 5t7 7-f A*OBSf^«ji« 
W^<DB*T^^^t, 37©*M!H;:rtg|57 7y KB 

-o.45%i^5«fc5[cH-7 , $n, mftmwvvYm 
\$m&%tb, 37tttasf*sas»«H-/ , «>h3&Jifc 

*Sfi^*HHitttt7 7-f/x. 
[»#«3] 3t7 r^f A©JBSf»«JfittW»©JB*f* 

©4MI*ftftJI©9 7?KB£U ftSB?7s/KB»JS 
*r**fi<-r*H-/t>h3i«H;B*f*in!-0.45Xfca: 
S±5£F-7S*U BftB©£7 7 FBtttt5£i 
U a7(cttHJr^&i8|«)5H-A»*tit«5f^T 
+2.8 %{c^5«k5{cH-7$n. 37trttt*7yH 
B©Bgifc£l#1.5 ~l*t4.0 ©$5BiLfcW;fc«l 
!2«©ifcB£S£MJ8#fHif«ft7 7 < )\ 50 

[»^S4] &ft*tl550nmT#&&:g;*Ci-7"£f|© 
M*£iU flo, 3 71^2.1 MmJ;f3±T2.3 ^mi 
D /Jn$ WBHfcfc^T, 3tiSfil550nni-e©g[fi^S[fii^ 
-100 ps/nm/kia:?)/M?&oT-170 ps/nm/km<t 0 

t>*i 3 mm<D&&&mmmm&yt7 

[0 0 0 1] 

fifl#££»:i£frr5i#©, «fK. £gl550nmj£iaT 40 
[0 0 0 2] 

00nMBiMR7 7-f h7-^*^&nT^-5. £© 
h7-7Ttt, 8!£l300nm©ft{gff£2HI 

en, fltttt©fffr>%aftwft>ns. 

[0 0 0 3] BjfifcfcHTWU C©Hg©1300nm^f( 
7r-f;U»/h'7-^«lHT < »&©«?-g©*^mS 50 



®m¥8- 1 3 6 7 5 8 

2 

noo»*. IE^©1300niii^^mfe^T&fil550nmi5 
j2©i£6£&fll bTSg#aam^ff 5 i. 17ps/nm/ 

kmg«©#sw£i;, juHifi»£mitf£i;s. -an 
tan. 3eeaiis©jB*f*#/h* 

ttfeVT/vvm&fc&z>$i&*m\ *©»»«. n 
ntiaa»fc*««»**<a*fcan. ftfci8&©B#T$ 
*»* < T*fiaaa#«^u c©aaa*^fc# 

[0 0 0 4] aS©KI8©1300iiitft»fte3liWtt, fcft 
1500nmi652T«, MI2©$0 < 17ps/nm/kingg©#ite 
^t*D, ^©eii«l|-e> 100 kiiV»3tt 

<. fiEKfiSISff5i, *©3MMlT!H:1700ps/iii?B 
*©»IM«4i:. 1550iiinj£2lTS6**«^«lll/TK«* 

jfisaaffl*ff*7tr*t, iffH©$n<. #fw**tn 
fc©£. -#«©*fi©«^i^«©fcfi©©#tj&i 

[0 0 0 5] «*fci5V»Ttt. Z.®£5t£fflkftWL<D# 

Scfi©^fta^*i®-r^fc86©^iRffi«3t7r'f/ , f5£if 

[0 0 0 6] £ ©S©#tt*tfllft 7 r -f A«> ft©»tt 
fcftoTfctK l«E1300Drtl»«€3IIH©iE©4MRS2: 

(D#m®7 r < /t©ft©»inr««LT3tea©»« 

fcfi©#$*©itt*£B&il:L «fc 5 if* fc©-c$>*. 

[0 0 0 7] 

ttftM¥6- 1 1 6 2 0^S{^SnTVi*4;5a5 

mm<Dmft&mm*$>z>. ^©5«!i©ajr^iijgtt0 

5{^Stl*fc©T?, H5© (a) . 05© (b) ©B 
tf*##Ttt#**n-7* («*©«ftfc«f*4M»© 
&ft;©i>l£) ttl>fnt>iE©lt*l*oT*D, £©<fc5 
&»**lfll7 7'f/tftffl^*»&r4» »*4*ife©ttftC 

»bTtt»»iifli*ffv»7**«-e©tt©*ftfc#i/T 

fc%7 74 /til/Ttt**T**. 05© (c) 

5© (e) *T©3«©7r-f;tttft©»«UD-7*ft 

J#t>fflSf$^*t&r)5S. d©05© (c) ©Hfo«J> 

*^ ft*©WK77-fA'ttll©^XO-7te8S7S 
«»ft©»**39«/h$ ^fc»»att«C^S*7 7-f ;t* 
fc-3TU*K HfflCttaS^^fe©-? 
ft©»«*fti|lllS*-5fc»lCtt37S*/hS 
<tT^<t«k^, WfflJB*r*5i>#T?tt37S*/h* 
<LTV>$» •©»**«**< UTV><i, fe*id 



3 

[0 0 0 8] *BWft±Bf£*©HMS«fifeT*&»fc 
^^n^feW-C^D. ^©IWtt, KS*©1300mi§#8S[ 
fi3MB*«fflU 1550nmifia?©#ii£j£^ftg«T?ii 

$ £J#o£©#fix n-7 ttomt&xXM s 

[0 0 0 9] 

[«)i£#fcfSfcft©#a] *B91tt±iBBW£5§j£ 

a. #2l«flM»©«ftSAibfc«G, »*»iUo- 
7* (da/dA) *tft&537*«*ao fcU da 
/dA = -0.28ps/nm 2 /km<i:&-33 7¥&£ ai it 
fc£#, ao ^a^ai ©ffiffll*3Tafcg#fta£a£- 
100 ps/nn/km©«Sfflt b fco T8l)iS»ftT 

[ooio] »2©»flja. ytyytncnuT* 

S^a, &fi#ft£a, #2!fcflHJ©SS£A.4:b&* 
£\ Sfi#fttn-7' (da/dA) *t*lc&*37¥ 
g£ao ib, d a/dA = -0.28ps/nm 2 /luntfs.5 
37¥S£ai tbfctt. ao ^a^ai ©«5Bl*3-e 
&g#&0£o^-lOO ps/nm/km©f6H£U #77 
-f/X©JB*r*IKftttW»oatf»»#*#b, 3 7©ft 
*fcrt*^5yHl*»«U *©iMII**ft«©25 
y HltU VM9?y H«ttJBJf**fi<-r* F-A 
>F#JfcBtf#gT-0.45Xl;:fcS«fc3fcF-73n, 
afl-HO^yFJBttWH^iU 37fcttJB9r*SlSi 
ft £ F - A* > F tfifcfiHJr *fg"C +2.8 Xtft5J;5fcF 

US. 

[0 0 11] SSt, Sg3©89itt, ffti2Sgl©&9!© 
«*©"bfC. #77^rt©JB*r^«ttW»©B*r* 
#tfft*b. 3 7ffl*Mlfcrt«09yKJf*»J6U * 

Hr4s£<S<-f 5 H-/t>h«tttJBJf4sHT-0.45XK:a 
*«fc5fcF-7*Sn, S»l©^5y FSttttE^t 

+2.8 Xtft*«fc5fcH-7'*n. 37iW7yH 
H©ittSifc*l»1.5 ~ l*f4.0 ©$5Bibfc$f££t> 

[0 0 12] SfS4©891«> WE«3©»IH© 

»)£©%> <hT. »*#1550mTfltt»ftXCi- 
7*£ft©<Mt£b. *o, 37«i2.i Mm,fcr)7<:-e2. 
3 um«t0/J^^t5Hfr*ViT. 3fc&Sl550nmt?©SS 
jM&fgtf-lOO ps/nn/kM«fcD/Mr*oT-170 ps/nm 

ro 0 1 31 ±e*rt©*WHfc:6V>T. «ittf. HR 



(3) !|$li¥8- 1 3 6 7 5 8 

©l300i^i^€^l«ic*XQ©ft5#S€%ffl5HK» 
<Kft7 7-f/tftifAb. 1550mtfSia©*ft*«fflbTa[ 
ft**3fca«$fr3£. 1300u*ftlt&2iM«3?Tlt 
*fc«bfc£»ft©3fe»*tt**fcBft£f«S»o 
**. **W©»«*H»*7r'f/t»4<l©»v^*t<l© 
$MKXn-7*HBfc»:3£»fc, ttEl300m**HRe 
2UR *B« £ fc«fc o bfc*SfcjE©#**&»# 
&ffi®ft7 5"f A*©*#fc||©$mtll©#tfc* 0-7* 

10 H©4HMMtX7 r-f K*ffio&#SS©7t^tt»« 

ft©flt^»(i3&«w*ictfton, m^iE©iiiviiii^sjii^ 
©*ft#«3teaafli*R?riita:*. 

[0 0 14] 

[»«©**©»»] *56^©HJI©^ll*BIffi 

mmm®®yty 7^/t©-$as»tt«©*jfoWRsn 

[0 0 15] 44dlHRBM©jMMMt* 77-f/ttt. JB 
a? Jf»«Jfi«»W»lliSSMbT*D. ^©371 atom 
^f$HA©<iT, A =2. 8 Xfc&*J:5fc:B*r*?£«» 
5y;PT-«7AGea*F-72nT^*. 371©ftH 
ttl*J«*5y Fl2ifcoT*6» E©rt«*5yFl 
2fcl4ikJB*f*JlA©|tT?. -0.45Xfcft*J:3fcJBWr 
**fi<"T*7y*F!8«J%-fcl«-^*nTV»<5. £© 
ftVHryy HI 2 ©*M8ttffi5£©ft*f-j|©? 5 y FB 

(0Stf) tftoWS. 37il*9fi5*7y Fit© 
itgJta/Dttl : 1. 5 ~ 1 :4.0 ©«H"Caj£$tlT 

50 [0 0 16] H4Ktt«*©-«»«:#«Xry 
7^©7 7^ntlliS&tt««&bT*bfc , b©T, £© 
JWRHCfcOtt. 371ttJtJB»f*in?2.8 Xtft*«t 
5tH8f$*ia<T5y;UV-7ASF-7bTi&»3, 
3 7 1 ©^flj©7 7y Fli. ifcJB*r**-C-0.45XlC& 
*J:5KJBJf**tt<-r*7y*FtJ%-KF-7 , bfc 
fc©T&3„ 

[0 0 17] WEHlfc*-T7T'f/XIPIJfi©t)tT, 3 
7fcrt»^9yH«fc©*«fc«/t9^-^tbT#3 
7Sfc*»t*iMRfflot»«XD-7'«*tWfc«fc0* 
40 ft££S 1 ~«3 ©.feS fcfc*. 

[0 0 18] 

[SI] 



50 



(4) 



8-1 36758 



•J / IS 


71 IK tin 




1 6 

1 » 0 




+ 0 BE 


1.7 


-267 


+ 0.97 


LB 


-248 


+ 0.92 


1.9 


-220 


+ 0.61 


2.0 


-1B5 


+ 0.29 


2.1 


-157 


0.00 


2.2 


-127 


-0 19 


2.3 


-107 


-0.24 


2.4 


- 88 


-0 26 

V. bO 


2 5 


_ 71 
( 1 


V/.6 i 






— n 9R 


2 7 




U. 6 J 


&• o 


00 


_ n oo 

U. Lu 


2.9 


- 27 


—0.20 


3.0 


- 18 


-0.18 


3.1 


- 5 


-0.14 


3.2 


+ 3 


-0.11 


[0 0 19] 








1.83 


-208.6 


0.374 


2.00 


-170.15 


0.099 


2.17 


-129.97 


-0.083 


2.33 


- 93.94 


-0.161 


2.S 


- 64.44 


-0.193 


2.67 


- 40.6 


-0.188 



* [0 0 2 0] 
[^3] 
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3 7g 






1.9 


-211.6 


0.4498 


2.0 


-190.9 


0.3028 


2.1 


-165.9 


0.1621 


2.2 


-144.05 


- 0.056 


2.3 


-121.76 


- 0.119 


2.4 


-101.15 


- 0.1612 


2.S 


- 83.07 


- 0.177 



[0 0 2 1] fcfc, Z<DfmWotftmxn-76<Dfc 
&5$tt&©5$£fflV>;fc. 
[0 0 2 2] 



50 



o= (K/C) dM2/dK+ (K/C) (d (M1-M2) /dK) d (V 

• b) /dV + { (M1-M2) /C} Vd 2 (V • b) /dV 2 ( 

1) 



[0 0 2 3] <5 = da/dA (2) 

[0 0 2 4] mW.£fto±H<D&tm\*&(D%(DZ%L 
TV>£. C : %g. K : «#£[«©&&, n 1 : 37© 
Aff*. n2 iftSBi'vy F©A*tJ& A:n7ifl.SB 
HtGJtfcSJf^M. V : (K • n 1 • a (2 
A) ) 1/2 , a : 37g, Ml : d (K • n 1) /d 
K. M2 : d (K • n 2) /dK, b : iEMfc£%.. 
[0 0 2 5] tl«37SiW7y Ftoagfcat 

1 :2.5 ©*#©tHH6*T*D, «2tt37trt«i' 
?y Ki©figJtJ&<l :1.5 0*^©tHHS***LT 
£?h ^3ttn7trtgi5i77y Ht©itgit*U :4.0 



Sl©x-^Ttt> 37^2.1 tfm££<hl/T 
40 #fUD-7tf»RteU S2©x-^Tttn7g*t2.00 
~2. 17©ra©&* 3 7&£gt LT#fU a-7*tK$g 
U ^©x-^Tte. 3 7S#2.1 Mmt2.2 um(D 
M©&*37g£8iLT#fUn-7#££bT^ 

n-7^ft©l5HT. ft©K»«*»oiM!Miflt3C7r 
-fA©«Jfi38«1«eTf#S. 

[0 0 2 7] ***»tt«rcttc:©jftfc#BU H©# 
A*£H«-f5t>©T&g, *&tt&K0T?l2. ft 



[0 0 2 61 dn^©tfme^!&>AflH^j&«{aA,^tehn*Mi&9 Pi7n'-^t«Kaa^Wfe»i&anmjfe-l'«-ii$'o. SiMAtL 



7 

#&XD-7* (do/dA) #-0.28ps/nm 2 
/kmtfc*:37¥g£ai tbtctZiZ, ao ^a^a 
i <Df8BrtT?&S5tf&a #0^-100 ps/nm/toii:fc£ 
#»Jitffi#7 7'fA*£#.5fc©T?, *l©y-*Ttt, 
3 7&2.1 ~2.3 ©«H"«-0*ft*»H&anT*D, 
t2 0f-^tll 37g#2.17/zm-C, $&. S3© 
f-^tll n7g#2.2 ~2.4 Mi<D|gH-C-€-n^n^ 

[0028] wim&mzjfi-rm&tn&tmmzft&Lft 

Afcf, 37gi^7y F£©ESJt#l : 2.5 ©H 
&K#S?Lfc^SE#7 7lV\'©fia!Hmi, 37S# 
2.124 ps/nm/knu #f&7D- 

7*#-0.129 ps/nm 2 /km©<aT&9, 37g#2.184 
*im-?«#«tffi#-152 ps/nm/kmT, #fUD-7*# 
-0.249 ps/nm 2 /kuKDtttftO, fli2£©#fUn- 
7*©$6KfiT-100 ps/nin/km&T£fc-5li©Bi#i&£ 

[0 0 2 9] E12tt*^ig^J|{ajlC*5^5^ffli«^7 
7^A^637figKftt-*#fUD-7£#i&fiIi© 
^iffl^**a7t^aJ^7«y F t<DW.m&*Ky 

St^-100 ps/nm/km^T©^Oi«^mi:^53 7g$5 
18^**5 n, 3 7g<&^-T5J:<!:fC<koTrtgS^7 

v vmomms.*), 0 1 ^1-77^ /wm*&*>& 

"5*1-5. fcfc, 0 2*£04©^©Jtt5#!!7 7-1'A© 59 

[0 0 3 0] lfti2©$D<, ftfUD-TWHWf&HT, 
fllE:l#«t#-100 ps/nm/km^Tifc-5ii©iti5tfa£if 
^>»Siffi®^7 7'fA$ > iE©#ft£ftoftfc2!?&{cif 
A-r^^tf^fct). 3fc£j2£g&T4i;-5*-£fciE©#{iS[£: 

®m\zmbTginw'vm&<DftWLZ'i^ti.m m 
mMmma&oftWL* u-?* n-D%w^m%7 7 -y a 

£&jrr5£££<fc0, &&g©gfgfl!|-e©£g#f[© 40 

[0 0 3 1] £fc, K^CD1300nni^il7 7-1'A*^-/ h 
7-7£fflV>T, 1550nmjaffl-C©ifcg£S£ii££fT3i§ 
£1^2, fcfil550ninjfiaT?#SUD-7*a<£©®&£}t 
ft. *>D. 37g#2.1 jnm,fct3^:#<2.3 wm«tOfe 

Z\t\Z&K> y ifcSl550niire©#ftffi#-100 ps/nia/km 
<fcD/J^t©it55tf&©77<AaiS££ti;5. ZOft 
7 7 4 A£ft&ttft#7 7^A<bbT&lS©13<)0nn«'H- 50 



#§B¥8-1 3 6 7 5 8 
$7 7^A*y h 9-7 K# At, 1550nmj5a©Sfi^ 

[0 0 3 2] B3«*Hlt»tt«lTS^U^ftttA% 

7 7 -f aoii«7* u ;u7 >&a©n$ix- ? tfc *> 

©Wa5{C#^©^«6^tTafe§. £©B!T, #S«l«3fc© 
A7^«7-W^£*LTi3D, ISEttltt&#f*a3fc©A 
7-l^^<£^LT*-5. £©*&x-7fr£>BJ£;fr& 
«fc5(C, A*A7-^;P*t8dBmT, S|«7*'J^7 

&Jgfi©8 d BmtttE#©-»ftfclE©#fUn-7*£ 
8ofc$HMt«#77^/tfcW«Kr*»), 
©#&*!«# 7 7 Ate, S£*©t>©l3ifc^ff«7UJP 
7>«ajWBftbTtt*&1*, &#&a#£f8£bfcV> 

to o 3 3] *mi\t±&nmMim\z®fet£ti 

[0 0 34] 

[»«©»*] *»wfc«tntf, £©#«un-7sft 

a-T'fcltft, *o, A0K$HRS8o&*»!»©#7 

r-f/tftjEcfMRtftofc^eaasicftj^ajiHWi© 

KT?ftU&**Jft#«*©5MR*S»*Wfc««tT« 

d, cnicio, ««ftKii©ttft^s%9flr©flr«tt 

[0 0 3 5] *«M©5MR*Mt*7 r'f /tttft© 
iti#ft£8o©-C, ft£i£K&aofcftiit{3«*ft;:*£ 
^IE©»«i*t4 CT fe® V» 7 7 -f A-Sl?^©iE©^Sr 

fflftiwgnfct)©^^^,, 

[0 0 3 6] S^t, ffitt©1300m*jm&£JI!?. 15 

50nmifiST©SSS^ffl bx&fi^a^amsfT^Ji^ 
tc, **W©»*«l«3t7 7-f;x*3te2U5K:ifA»B 

■r^Jitic.ko, n«c. ft«[ft©sff3ttt9©ftffiN 

T?©*ft»**«*»lC«R«|flfr* Z. tjj«T*S ^ t 
tttO, flfBi!{ig©e3|j8ISffJfflbT1550ninjfia?©^ 
Stt©iS^«^S^©«^fia«**nJtgt«:-5. 
[0 0 3 7] <h^5T, ^77-fAttt, 3tSSSm«fC 

esTsfc&oftfw&s. ci©^©e«^#tt^7 7 

-fA©e»B5f$ (i3/K) \ZVm?Zo Z. /3tt 



(6) 



ftg§¥8-l 3 6 7 5 8 



[0 0 3 8] Wl!©JBff*##£fc:3ft77'f/tfc*V» 

ttjswrasiA* , a- cD«aaa*^t>*sfii»Hi-rc: 

[0 0 3 9] *«W#©tftttfc«fcnfi. 37©ttBifr$ 
SA* pm99y F©ftJI$r$SSA- 

ttJBSrWSA* $+2.8%. fttt£?y K©JfcB$T#g 
A- &-0.45Xtbfcil*^te**»3t©«a[««*fr* 

5**. c©*ae«*ft*5^n*ict£v»*©fi«tt 

flfcfltftTTS. A* =+2.8 X, A" =-0.7 

%ibfc#7 7<A*-?«, a- ««**iB«rr*©fi»tt 

tBiWKTU S&, A* =+2.1 X, A" =-0. 35% £ 



jo 
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[0 0 4 0] *»«©»<. A* = + 2.8 %, A" =- 
0.45%©ffi£^*3;i<>:T, ft£tt©fijgfc*BiJT*# 

[0ffi©ffi£fclBHJl] 

[01] **IBIt«*»fi*ae2lffl4MBfflMI*7r-f 

A©-iaij§aiBfls*-r7 ruw&nsmmr&z. 

[02] **«»»«lffl»IMMt3t7r-f/X©iMRxn 
-7t»«©#aHM7 i -^©^77T»«. 

[03] *mmmi6m<Dftim9i%77'{/wm-7v 

[04] a*0HR»a*ttX5 1 y7»©3fc7T'fyt(| 

j§©1&bJ30t;&£. 
[0 5] ttHV6-l 1 6204fi*l&i%£ttTV>«5 

a^©a»fMi©iftBj®-eafe^. 
[^©SiW] 

1 37 

2 WKr?yH| 



[01] 



[04] 



a+ «2.e% 



0/a = 2.5 



I GeCfe- SI02 



V 



Si02 



2 

_J - F-SI02 



£+•2.8% 



A- —0.45% 



t a f 
D 



n/ 



GeOz-SiOz 



=71 



\ 



Si02 level 



F-SI02 



[02] 



[03] 




(7) 



4#585f£ 8-136758 



[05] 



<«> (b) 



(c) 



(0) 



-TILT "dtil/lr 



(51) Int. CI. 6 
H0 4B 10/18 
H 0 4 J 14/00 
14/02 



1W irrtSa#^ F I 



(72)^HJ# /jyfr *0 

JlCft*^fflB3l©rt2T16#l* i 



